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USSR/Chenistry - Styrene, Polymerized Mar 1948 


. grade," O. N. Trapeznikov., Phys Inst, Leningrad 


: Briefs the properties and molecular 8 
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Chemistry - Filns, Stretching of 


“an Optical Method for the Study of Processes Ocour- 
ring During the Stretching of Films of Polystyrene, 
and Determination of the Fhotoelastic Constant at 4 
Temperature Interval From 12 to 140 Degrees Centi- 


State U, 14 pp 
*gnur Fiz Khim" Vol XXII, No 3 


tructure of poly- \ 


Describes with the aid of diagram the pro- 


styrene. 
and tabulates and 


cedure followed in the experiment, 


analyzes results of the measurements made. Observes 
that double refraction has both positive and negative 
effects on polystyrene. Submitted 16 Feb 1947. 
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USSR/Physics of High ~- Molecular Substances D-9 
Abs Jour; Referat Zhur - Fizika, No 5, 1957, 115k 

Author : Zhurina, M.N., Trapeznikova, O.N, 

Inst : Leningrad University 

Title : Rotation of Molecular Groups and Temperature Dependence of 


the Photoelastic Coefficient of Certain Polymers. 


Orig Pub: Zh. fiz. khimii, 1956, 30, No 10, 2190-2203 


Abstract : A measurement ig made of the dependence of the photoelas- i 
tic coefficients of polymers of ethylmetacrylate, butyl 
metacrylate, methyl metecrylate, and vinyl acetate from 
~10 to + 150°, and the temperature variation of the 
irefringence of previously-oriented specimens from -10 
to -180°. The time curves of loading and unloading were 
investigated, as was the dependence of the photoelastic 
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D1L-6-12/25 
Trapeznikova, 0. N., and Smirnova, G. Ye. 


Scattering of Light-in Crystalline Polymers, 
1. Formation and i of the Crystalline Phase 


Optika i Spoxtroskopiya, 19575. VOL< IIT, Nr. 6G, 
PP 631-637, (USSR) 


The purpose of this work was to study the process 

of the formation and nelting of the crystalline phase 
of chloroprene rubber polymer, Light scattered by 
large particles in the polymer is mostly refracted and, 
due toanisotropy of these particles, should be con- 
siderably depolarized. Therefore measurements were 
Made in polarized light and indicatrices (character- 
istics) for polarized and depolarized components of 
the scattered light were obtained. It was possible 
to separate out the direct polarized beam and to 
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aaed depolarized light in forward direction 

C several dagen petal lizes at room temperature 
. 2 ay 8 1S makes it i 

crystallization in all its Stages. Pele oe Oe 


They were 
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Sample, 
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Scattering of light in Crystalline Polymers. 1, 


about 2mm’. Fig.l shows the change with time of 
the scattering indicatrix obtained in crossed nicols, 
while Fig.2 shows a similar change in parallel 
nicols. The indicatrices in Fig,1 were obtained after 
1-20 days of crystallization, and those in Fig.2 after : 
1-7 days of crystallization. Measurements of the 
scattering indicatrices during melting of the crystal-— 
line phase show that the indicatrices do not change in 
their form (Fig.3). Fig-4 shows the temperature 
dependence of the intensity of light scattered in a 
forward direction (in crossed nicols) for a poly 
chloroprene film crystallized at room temperature. 
Hits? shows a similar curve for polychloroprene crys— 
tallized at ovc. Fig.6 shows a temperature hysteresis 
in the scattered light intensity. From the results 
obtained the authors conclude that Slow crystallization 
of polychloroprene is not due to a slow growth of crys- 
tallites but due to a low probability of formation of 
crystallization nuclei. At the beginning of crystal- 
Card 3/5 lization a small number of large crystals appears, 
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51-6-12/25 
Scattering of Light in Crystalline Polymers. 1, 


instead of the expected large number of small nuclei. 
Assuming the particles to be isotropic, and using a 
formula for spherical particles whose dielectric 
properties do not differ much fron those of the 
Surrounding medium (Ref.4) the authors obtained some 
estimates of the dimensions of crystallites. At the 
beginning of crystallization the crystallite radius 
is about 5. In the middle and at the end of 


differential equation of Shifrin (Refs. 4, 5) are 
found to agree well with experiment. Since the form 


crystallites at the same time. The hysteresis effect 
Card 4/5 and the occurrence of Steps in the curves obtained 
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91-6~-12/25 
Seattering of Light in Crystalline Polymers, l. 


on melting also indicate that changes occur inside 
the crystallites themselves instead of melting and 
recrystallization of whole crystallites. The inter 


polarization microscopy. The authors thank E,. I. 
Sharakh ova who helped with the measurements, and 
- S. Shifrin for valuable advice. There are 6 
figures, 1 table and 6 Teferences, of which 2 are 

Russian and 4 English. 


ASSOCIATION: leningrad State University imeni A, A, Zhdanoy 
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A. A. Zhdanova .5 
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Sochava, I. V.,.Trapeznikova, 0. N. s0V/54-58-3-7/19 


Internal Rotation and Syecific Heat of Some Polymers at Low 
Temperatures(Vnutrenneye vrashcheniye i teployemkost! 
nekotorykh polimerov pri nizkikh temperaturakh) 


Vestnik Leningradskogo universiteta. Seriya fiziki i khimii, 
1958, Nr 3, pp 65-72 (USSR) 


In order to investigate thoroughly the internal rotation 

in polymethyl methacrylate (PMMAC) the temperature dependence 
of its specific heat and of the specific heat of methyl 
methacrylate (MMAC) in the range of low temperatures was 
examined in the present paper. The specific heat of poly- 
styrene was investigated in the range of from 60 to 200K. 
Pertaining experimental data are given in table 1. They 
show the specific heat wnich is caused by the acoustic 
spectrum of the polymer and by the intramolecular vibrations 
of the side groups. Beneath the rotation vibrations algo 
valence and deformation vibrations of the ether group in 
PMMAC and of the benzene ring in polystyrene belong to the 
intramolecular vibrations. In the investigation the Raman 
spectra ascertained by Roy (Refs 4, 5) were employed; the 
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‘Internal Rotation and Specific Heat of Some Polymers et Low Tenreratures 


specific heats corresponding to these spectra were conputed 
according to the Binstein (Eynshteyn) formula (Table 2). 

The additional specific heat observed in PMMAC in the range 
60 - 130°K is assumed to be caused by the excitation of 
rotation oscillations in the CH, grouy which modify the 
anisotropy of the molecule . On’the curve of MMAC an addi- 
tional specific heat was observed as well, Its maximum is 
displaced somewhat towards lower temperatures. The presence 
of an additional specific heat in polystyrene was unexpected 
as the internal rotation of the benzene rings about the 

C-C axis should meet considerable steric resistance. The 
excitation of rotation vibrations in the benzene ring in 
polystyrene agrees with Zhurkov's conception (Ref 1) To 
obtain at least approximative data on the specific heat that 
is connected with the acoustic spectrum the tables by 
Pitzer (Pittser)(Ref 2) were employed. The starting point 

of the investigation was the specific heat of polyethylene; 
Q@ (Table 3) and the specific heats, connected with the 
acoustic spectrum were computed for all polymers the experimen- 
tal values of the specific heat of which are known. The dif- 
ference between experimental and theoretical values in all 
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cases was not more than 7 %. A comparison of the specific 
heats of PMMAC (Fig 3) and of polystyrene (Fig 4) confiras 
the correctness of the assumptions. As their molecular weight 
in grams is almost equal (100 and 104) their curves are 
similar as well. The good agreement of experimental and 
theoretical regults in a wide range of temperatures proves 
the validity of the linear law for the specific heat. There 
are 4 figures, 3 tables, and 9 references, 5 of which are 
Soviet. 
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(Wave Equation, Differen quations). near ee 2 
theories. Bull. Acad. Polon. Sci. Sér. Sci. Math. - 


physical 
- Astr, Phys. 6 (1958), 403-406. 1-F\! 2 
. L'auteur remarque que la solution de Véquation_ des : LE 
andes by Ng 
"Ap ttg|tten Aap - 


" (p nul en dehors'd’une région spatialement bornée) donnée 
- par les potentiels :ctardés satisfait & des con itions & 
: J'infini dans l’espace de la forme: ' 


i 

ot 

y=Olr-}), R= (1,88), nt=xt/r. 

;  satisfait alors & la condition de radiation de Sommerfeld | 
limy.0o 72°Q,y=liMss00 (r(2p/ 84) -+1 (89/1) = 9, le tenseur | 

d’impulsion-énergie correspondant a alorsla forme asymp- | 

totique ; 


-p=0(-4), a= 9h, Ol, | 
| 
| 


j 4aT,,,=y*h,b, + 0(r-*) 
| et la radiation d’énergie est 


4nW,=[ ,TutnedS='[ vA . : 
| od S est la surface “A l'infini” d'une sphere spatiale. 


L’A. adapte ensuite les conditions précédentes aux 
équations de Maxwell, compte tenu de Y'inyariance de | 
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At=O(r-!), Ape=Bpho t+ O(-) 
; B,=O(r-) et B,ke=O(r-*). | 
_Asymptotiquement le champ est alors une onde plane 
et le tenseur 7, a la forme: | 
4aT y= —B,Bek,k,+0(r-*} 

fluide de masse au regres nulle, champ électromagné- |: 
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SOCHAVA, I.¥.; TRAPEZNIKOVA, O.N. _ 
Internal rotation and heat capacity of some polymers at low 
temperatures [with summary in Englisn], Vest, LGU 13 nol6: 
65-72 158. (MIRA 11:11) 
(Polymers--Molecular rotation) (Heat capacity) 
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Rotational isomerism in polynethylmethacrylate and its sae on is 
- the. temperature dependence of the haat capacity. Fiz. ee no. 
656-665 '59. (MIRA 12: 


universitet im, A.A. Zhdanova. 
a ances a CMethacrylic acid) (Isomerism) (Specific heat ) 
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NOVIKOVA, G.Ye.; TRAPHEZNIKOVA, O.N. 


New type of crystal structure in gutta-percha, Fis.tver.tels. 
1 n0.1221789-1790 D '59. (MIRA 13:5) 


1, Fisicheskiy institut Leningradskogo gosudarstvennog 
universiteta. 
(Gut ta-percha) 
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Rotation of methyl greups in polymathylmcthacrylate at low 
tomperatures. Vest.1OU 20 no.w22:71=-74 "65. 
(MIRA 16212) 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756510007-9" 


"APPROVED FOR RELEASE: she el ere ruil POS Ten Oet 7 2entUe07- a 


STR Weave tek SEZs a a Ses 


Reet! bce ne aed asl ene Rey eek Yad PETERS ERR ERE Zio 


Holecular recitation in polymers. Fart 2. Vest, LOU 20 nd .i€; 
i 


6867 '65, 


CIA-RDP86-00513R001756510007-9" 


APPROVED FOR RELEASE: 03/20/2001 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756510007-9 


Te MERE ELBE aS @ TAET NS SO 


Be ried OS5 EUSA EEE ATs Bsa gee Se en eras ewan ene Lt eee gE Enel Setar sew a ste EP eee rece $SeTe NS 
en TEE SES RPE SS SR PP EEE res pacrtertser ts Saath 


TRAPEZNIKOVA, O.N.3 FEOFANOVA, Ye.I. 


Molecular rotation in polymers. Part 1. Vest. LOU 20 no,10;60-75 '65. 
{MIRA 1837) 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756510007-9" 


eee FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756510007-9 
rey 


BENS UP EGVeR SANE STE 


Sea pene Recep Nernst paar aeeeary = : : 
ESA SC 8 Oh TEATS IER yen SATU REP Poe ee plans 8 eT SCS ee AE CE 


@--. ACCESSION NR: AP4043968 8/0138/64/000/008/0001/0005 


AUTHOR: Novikova, G. Ye., Trapeznikova, O. N. 
: : eB LDL SST SEIS 
“TITLE: Refractometric investigations on the crystallization and melting of the 
crystalline phase of chloroprens rubber 


. |, SOURCE: Kauchuk i rezina, no. 8, 1964, 1-5 


TOPIC TAGS: rubber, chloroprene rubber, rubber crystallization, rubber melting, 
refractometry, refractive index, polychloroprene, synthetic rubber 


ABSTRACT: The effect of the temperature of crystallization (T, ) on the melting 
temperature (Tmelt) and the range of OT = Ter ~ Tmelt for polychloropreno rubber was 
determined by a simple and convenient ref ractometric method. The range of melting 
temperatures was found to depend linearly on the temperature of crystallization. The 
temperature dependence of the refractive index of polychloroprene samples, crystallized 

; at different temperatures, as well as of amorphous polymers over a temperature range of 
. | 35to 70C was also measured, using IRF-22 and RLU refractometer of the Abbetype. A 
schematic view and description of the apparatu for cooling the refractometer are given. 
Tabulated data show that optimum crystallization is obtained at -10C, which agrees with 
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ACCESSION NR: AP4043968 


the data of dilatometric measurements. ° With increasing T r’ the melting temperature of © 
the crystalline phase increases slightly, but the melting range decreases. The experi- 
mental data show that the degree of crystallization of polychloroprene samples can be 
determined refractometrically. Orig. art. has: 6 figures, 1 table and 2 formulas. 


ASSOCIATION: Vsesoyuzny*y nauchno-issiedovatel'skiy institut sinteticheskogo Kauchuka . 
im. 8. V. Lebedeva (All-Union Scientific Research Institute for Synthetic Rubber) 
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TRAPEZNIKOVA, O.N.$ FEOFANOVA, Ye.I; 
, low 
Rotational shift of benzene rings in polystyrene at 
» Zhur, fiz. khim, 35 no,5:1114-1119 My 61. 
temperatures. Gh ( as 
1. leningradskiy universitet iment Zhdanova, 
(Styrene polymers--Optical properties) 
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TRAPEZNIKOVA, O.N.; SHIGAYEVA, L.B. 
ine formations in thick films of polymethyl methacrylate. 
Feet EGU 17 n0.22256-62 '62. (MIRA 15212) 
(Methacrylic acid) (Crystals) 
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AUTHORS: Trapeznikova, 0. N., Shigayeva, L. B. 
en 


TITLE: Crystalline structures in thick polymethyl methacrylate films 


PERIODICAL: Leningrad. Universitet. Vestnik. Seriya fiziki i khimii, 
no. 4, 1962, 56-62 7 


TaXT: Microscopic studies were carried out-on polymethyl methacrylate 

.films obtained by pouring a concentrated solution of the polymer onto a 

mercury surface. Six-pronged stars were formed, which showed different 

forms depending on the test conditions but which always had hexagonal a 
symmetry. The crystals formed only from the syndiotactic fraction of 


polymethyl methacrylate. The rate and the type of polymerization (thermnal- 
or with benzoyl peroxide) and the deformation of the film had no effect on 
the amount of crystals formed. Since no crystallization occurred when 
solutions of polymethyl methacrylate were poured onto glass, an orienting 
effect is assumed for Hg. The easy crystallization suggests a high degree 
of order of the polymer molecules in solutions. There are 12 figures, 
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CTRAPEZNIKOVA, O.N.; NOVIKOVA, G.Ye.; MINAKOVA, S.V. 


Light scattering in crystalline polymers, Part 2: Investiga- 
ting the temperature dependence of the refraction indices of 
both the crystalline and the amorphous phase of polychloroprene 
and determining the extent of crystallization, Opt. 1 spektr. 


11 no,3:353-358 S ‘él. (MIRA 14:9) 
, (Light--Scattering) (Chloroprene—Optical 22%" 
i properties) 
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i ee Sinn 
Clinical aspects of craniovertebral anomalies. Vrach. dele 


no.10:89-92 0 '63, (MIRA 17:2) 


1. Kafedra nervnykh bolezney (zav. - prof, Ya.Ya. Gordon) 
Tashkentskogo instituta usovershenstvovaniya vrachey. 
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Geographic zoning of soils in the Kolarovgrad District. Izv 
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"Analysis of the lichen-flora of the Estonian SSR." 
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¢ report submitted for 10th Intl Botanical Cong, Edinburgh, 3-12 Aug 6. 


Tartu State Univ. 
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"The clinical aspects of certain forms of encephalitis in the postwar pericd." 
Tashkent State “edical Inst ineni V. i. Molotov. Tashkent, 1956. 
(Dissertation For the Degree of Candidate in Medical Sciences). 


Knizhnaya letopis! 
Ho 34, 1956. Moscow. 
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Functional chronaximetry of the muscles and the vasculocutaneous 
rei‘lexes in various brain diseases. Med. zhur. Uzb. no.1l: 46-18 
N '60, (MIRA 1435) 


1. Iz kafedry nevropatologii Tashkentskogo gosudarstvennogo institute 


usovershenstvovaniya vrachey. 
(CHRONAXIA) (MUSCLES ) (REFIEXES ) 
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, igjectronic “Modeling Installation Type EM-5," by: v. A. Trapeznikov, 
~ "BS Yat Kogan, V. ¥. Gurov, and A. A. Masolv, Pricory i Stendy, in- 
stitut Tekhniko-Ekonomicheskoy Informatsil, Akademija Naux SS: SSSR, 
Theme 10, No P-56-422, 1956 


: This 120-page book describes the construction, performance, and capa- — 
bilities of the EMU-5 analog computer. It has several block and circuit 
_ diagrams of the computer. 


It was at the Institute of Automatics and Telemechanics, Academy of 
Sciences USSR, that the new EMU-5 electronic analog computer was developed 
under the direction of V. A. Trapeznikov and B. Ya. Kogan, in which the 
shortcomings of the former models (EMU-1, 2, 3, and +) have been eliminated 
to a greater degree. The following persons were engaged in developing var- 
jous components of the computer: V. V. Gurov and V. M. Yevseyev -- the 
linear unit of the computer; A. D. Talantsev, A. A. Maslov, and F. Ye. 
Taranin -- the nonlinear attachment, multiplying-dividing device, and func- 
tional converter; and L. M. Barilenko and A. Ye. Kyaksht -- the power unit. 

Structural design was executed by Ye. D. Afonina, L. M. Barilenko, Ye. A. 
Cheglokov, P. A. Anikeyev, and P. V. Tikhonov. 


The computer is designed to solve linear and nonlinear differential 
equations through the sixth order, with constant and variable coefficients. 
he machine has provisions for hook-up with auxiliary units anc other 
analog computers for the solution of more complex problems having equetions 
of a still higher order. 
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TRAPEZNIKOV, V. A. (Academician) 
"Basic Theoretical and Engineering Problems of Automatic Control.“ 


report presented at the International Federation of Automatic Control Congress, 
Moscow, June- July 1960. 


Chairman, USSR National Committee of Automatic Control. 
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1. Institut metallurgii imoni A.A.Baykova AN SSSR. 
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Phosphors sensitive to "red" 11 t.,” ANTONOV-ROMANOVSKY, V.V- 
LEWSC Wete M e 9 is V. ? Be e 

Acad. Sci. URSS, 54 (No.1) 19=-22(1946).—Irradiation of exkited phosphors 
by "red" light in some cases accelerates the expenditure of accumulated 
light energy and gives rise to a flagh effect. Some properties of the 

new phosphors producing @ bright flash are outlined. Phosphorescence and 
flash spectra eerth sulphides with 2 activators, 
Sn and Cs, or Sm and Eu, are practically the same, presenting broad diffuse 
bands. Phosphors with or without Sn show the same type of spectrum, but 
without Sm the phosphorescence is sharply increased and the flash is in- 
significant. Curves are drawn showing the relative energy output in the 
flash of different alkaline-earth phosphors with Sn and Ce, for varying 
wavelength of the . These phosphors include CaS. SrS in the 
ratios 1 : 1 andl: 2. 


L.S.G. 
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RAPEZNIKOVA, Z- Ke PA 174172 


foie Se 


ugsR/Physics - Activators 21 Sep 50 
Phosphors 


“tnteraction of Activators in Phosphors," Z- 
A. Trapeznikove 


“Dok Ak Nauk SSSR" Vol LXXIV, No 3, PP 465-468 


Considers phosphors grS-Ce, Sm and SrS-Eu, Sm. 
Proposes that illumination center is complex 
chem compd. By introduction of Pr into ZnS, 
one obtains phosphors with red or greenish- 
blue 4{llumination, depending on adan of vari- 
ous anions or cations. Submitted 11 Jul 50 
py 5. I. Vavilov. 
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ANTONOV~ROMANOVSKIY, V.V.; TRAPEZNIKOVA, Z.A. 


On the two recombination mechanisns of the luminescence of Smt71T 
ions in the ZnS-Sm, Cu(WaCl) phosphor. Opt.i spektr. 1 no.2: 
204-215 Je '56, (MLRA 9:11) 


1. Fizicheskiy institut imeni P.N. Lebedeva AN SSSR. 
(Phosphors) (Luminescence) 
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51-4-10/25 
AUTHORS: Manenkov, A. a Prokhorov, A.M., Trapeznikova, ee 
_ and Fok, M.V, 
TITLE: Application of the paramagnetic resonance method tératuay 
_ of the activator state in phosphors. (Primeneniye metoda 
paramagnitnogo rezonansa dlya issledovaniya sostoyaniya 
aktivatora v fosforakh. ) 
PERIODICAL: "Optika i Spektroskopiya’ (Optics and Spectroscopy), 
1957, Vol.2, No.4, pp. 470-474 (UsSeSeRe) 
ABSTRACT: This paper was presented at the 5th Conference on 
_ Luminescence in Tartu, June, 1956. From the nature (or 
absence) of the paramagnetic resonance spectrum of a crystal 
it is possible to deduce the valency state (and changes of 
that valency state) of paramagnetic ions in crystal. This is 
more difficult for.powders when the paramagnetic absorption 
lines may be very broad due to relaxation or anisotropy. 
These difficulties are particularly pronounced for the case 
of ions whose paramagnetism is due to unpaired d-electrons. 
Results are reported for powdered SrSsEu, SrS:Gd and for 
artificial CaFo:Eu monocrystals. Measurements were carried 
out at 9340 Mc/s and at room temperature. The apparatus used 
is described in Radiotekhnika i Elektronika, Vol.1, 469, 
1956. Some of the present results were reported earlier 
(A.A.Manenkov and A.M.Prokhorov, Doklady Akad. Nauk SSSR, 
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51-4-10/25 
Application of the paramagnetic resonance method to study of 
the activator state in phosphors. (Cont.) 


Vgl-107, 402, 1956). In SrS:Eu and CaF,:Eu only the Eu2+ ion 
(“S7/o state) is effective; Eust ignon-magnetic. For’ Eu2+ 
the electron-spin is 7/2 and therefore 7 electron transitions 
are possible due to crystal electrie field splitting. In 
SrS:Eu only one of these transitions M=1/2¢— ~ 1/2 was found; 
the others could not be observed due to anisotropic broadening. 
This one transition was split into 12 hyperfine structure 
(h.f.s.) components by the ppeernction of the nuclear spins 

of the two Eu isotopes: Bul?1 ang Bul?3 with the electron Spim. 
The SrS:Bu paramagnetic spectrum confirms that the europium 
activator is in the Euct state. In the fluorite (CaFo:Eu) 
spectrum all 7 electron transitions, each with 12 h.f.s. com- 
ponents, were observed. From the h.f.s. of the paramagnetic 
spectra of SrS:Ku and CaFo:Eu the ratio of the magnetic moments 
of the Bull ang Buld3 nuclei was found to be He isi/ A153 = 
+2.24 © 0.03 nuclear magnetons. Frequency of the absorptice 
lines for CaF,:Eu monocrystals was found to depend strongly 

on the crystal orientation with respect to the applied constant 
Card 2/3 magnetic field. This indicates that the crystal electric-field 
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Application of the paramagnetic resonance method to study of 
the activator state in phosphors, (Coht.)  - 


symmetry departs strongly from the cubic’ symmetry of the fluor. 
ite. In the SrS:Gd Phosphor (powdered) only the line corres- 
Ponding to the electron fransition.M=1/2 ¢4 -1/2 was found, 

The gadolinium ion is Ga3+ in the "Si /s state. Other electron 
transitions are not observed due to anisotropy broadening of 
lines. From a barely visible h.f.8. of the observed line it 
was estimated that Magnetic moments of the Gdl55 ana Gdl57 
nuclei are of the order of 0.2 nuclear magnetons, Paramagnetic 
resonance study of the SrS:Eus Sn Phosphor excited with violet 
light indicated no ionization of the Eust jon to Eus* due to 


V.V.Antonov-Romanovskii for criticism and P.P.Feofiloy for sup- 
ply of CaFo:Eu crystals. There are 3 figures ang 4 references, 
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SUBJECT: USSR/Luminescence 


AUTHOR: Trapeznikova ZA. 

Ae 

TITLE: On the Nature of Luminescence Centers in Zinc-Sulfide Lumino- 
phores (0 prirode tsentrov svecheniya v tsink-sul'fidnykh 
lyuminoforakh) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriys Fizicheskaya, 1957, 
Vol 21, #5, pp 678-679 (USSR) 


ABSTRACT: The properties of zinc-sulfide phosphors activated by rare 
earth elements were investigated. It was discovered thet: 

1, The line luminescence spectrum of Samarium (Sm? ) in 
the ZnS-Sm phosphor changes after introduction into the phos-- 
phor of small quantities of zinc oxide (ZnO). 

2, In the excitation spectrum of the ZnS-Sm phosphor-a ; 
maximum is observed at the absorption of light with 332 to 333 
n avelength. The lumineacence spectrum in this maximum 
consists of lines characteristic for Sm2t~-ions. 


3, When instead of oxygen ions other anions (31°*, C1”; 
Br” or J”) are introduced into the phosphor, new peaks also 
arise in the oxcitation curves The luminescence spectrum of 
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On the Nature of Luminescence Centers in Zince-Sulfide Lumino- 
phores (O prirode tsentrov svecheniya v tsaink-sul'fidnykh 
lyuminoforakh) 


gm?*-ions changes simultaneously. 
When instead of samarium other activators (rare earth elenents, 


Cu’, Ag’, tee? and pb?*) are introduced, the same peak is ob- 
werved in the excitation curve as in the ZnS-Sm phosphor, which 
corresponds to a light with a 432 m Awavelength- When Zinc 
oxide is added, the second excitation maximum arises at 342 Bs 


The report was followed by @ short discussion. 
One Russian reference is cited. 


INSTITUTION: Physical Institute im. Lebedev of the USSR Academy of Sciences 
PRESENTED BYt 

SUBMITTED: No date indicated 

AVAILABLE: At the Library of Congress. 
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USSR/Luminescence 48-5-53/56 


Manenkov A.A», Prokhorov A.Me4 Trapeznikova ZeAe, and Fok M.V. 


Application of Paramagnetic Resonance Method for Investigation 
of the Activator State in Phosphors (Primeneniye metoda para- 
magnitnogo rezonansa dlya issledovaniya sostoyaniya aktivatora 
vy fosforakh) 


Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, 
Yol 21, #5, p 779 (USSR) 


The paramagnetic resonance method was applied to determine 
the valence state of an activator in crystallophosphors and 
to detect the changes of valence during the excitation of 
phosphors. 


The paramagnetic resonance was investigated in the phosphors 
SrSoEu}j CaF,-Eus SrS-Gd and SrS-Tb at the room temperature by 
means of & superheterodyne radiospectroscope. It wag estab- 
lished that Eu in phosphors is in bivalent state (gu +), and 
Gd and Tb are in the trivalent states (Gd3+ and Tb ey 


The ratio of nuclear magnetic momenta of putt and Eut?? 
nuclei was determined to pe 2.24 + 0.03 by observing the 
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48-5-53/56 
TITLE: Application of Paramagnetic Resonance Method for Investigation 
of the Activator State in Phosphors (Primeneniye metoda para- 
magnitnogo rezonansa dlya issledovaniya sostoyaniya aktivatora 
v fosforakh) 
2+ 3+ 


superfine structure of Eu and gd spopgrae The values of 
nuclear magnetic momenta of Gdl5> and Ga T were estimated to 
be approximately equal to 0.2 of nuclear magnetons. 


One Russian reference is cited. 
INSTITUTION: Physical Institute 4{m.Lebedev of the USSR Academy of Sciences. 
PRESENTED BY: 
SUBMITTED: No date indicated 


AVAILABLE: At the Library of Congress. 
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Orancvakiy, V.Ye. and Traposaikova, ZA. 80V/51-5-5-13/21 


Investigation of the Blectroluminescence and Phcotoluminescense Spectra 
ef Phosphor: Activated with Rare-Eart: Elements (Iseledovaniye 
staktroy elektro- i fotolywminestsentsil fesforov, aktivirovannyh 
reikozemsitnyes elementami) 


Optika i Spektreskopiya, 1953, Vol 5, Nr 3, pp 202-306 (USSR) 


The authors studied Z2xS-Er,Gu aml ZnS-Nd,Ce phesphors with 

4.8 x 107* gv-atoms ef Sa. and 2.2 x 107% g-atems of Nd cr Er per 

l mole cf 2xS. The phosphors were prepared irk stream of wet Hes 

at 1150°C. ZnS-Br,Gi,lin phosphor with 4.3 x 1075 g-atons cf lin 

por 1 mole of ZnS was also prepared. Tho prasencs of kn preduced a 
strong band characteristic of manganese and a considereble increase 
in the brightness of srbium emission as well as the appearance of red 
lines of thuliws (present as an impurity in erbium). The electro- 
luuinesceance and photoluminescernes gpectra were raco>ded photographically 
using the sams capaziter for beth purpeaes. tha afterglow spectra 
oridussd cn photoexcitation were recorited using a rapidly rotating 
pues phorosecps. Fig 1 compares the electroluminescence (curve 1; 
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St 


$0v/51-5-8215/21 
5 teluminescencs Speetra c= 
vryzetization cf the blectrclumiresceies ard Photelumi Pp 
=" 3 : ipa Seay Ne aw 
Phosphers Activated ita Rare-Barth Bleusnts 


and pnotolunines cence spectra of ZnS -td 70U« Fig ete rie 
alectroluminescence spectra of nS -Er jin , Cu at ve ee ten iieveases 
1000 (enrve &) ani 1500 V (curve b)- Fig 5 ghvos ae : = 

spectra of ZnS-EBr Ain, G. Gurve & Hs ebtairned at /Lént ee 
excitation intensity used to obtein carve b- Fig es oho ae 
apactra cf ZnS-Er,ln,Gu. Again curve & shexs the paar ey. 
uging 1/iéth of the excitetion intensity eiployed te pr — 

Fig & gives the ratio of intensities of the erbium green = Pas 

and the waxizmm of tha manganese band at 530 mp ae i Hie aaere 
Curve & representa phetcluminescenca, curve b refers ei ee 
spectra and curve 7 applies to electroluminescence, 19 
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SO0V/51-5-3-13/21 


Investigation of the Blectroluminescence and Photohurinescence pectra o 
Phosphors Activated with Rare-Barth Eleusnts 


sSSGCLATION : 


SU S.AT TED ; 


conclusions are reached ty the authors. (A) The centres responsible 
for elactroluminescence and phetoluminescenca of 2n8-Nd ,Cu and 

2S -Er,ln,Ca are the sams and are Similarly distritated throughout 
ths lattics. (B) The omission of the phcaphora studied is mainly 
dus to electrons of lov onargies ("thermal electrens). (CG) The 
effective yvcluns active in electroluminescence is about 7% of the 
Volume active in photeluminascence. The authors thank = - 

V.%. Antenov-Rauanovekiy, LN, Alenvsov ami if.V. Pok for advice. 


Thare are 6 figcras and 8 references, 6 of which are Soviet, 


Fizicheskiy institut im. P.N. Lebedeva, AN SSSR (Physical Institute 
imeni P.N. Leveier, Acadsuy ef Ssiences of the U.S.S RK.) 
September 13, 1957 


1. Phosphors-~Excitation 2. Phosphors~-Spectra 3. Luminescence 
spectra-~Analysis 4- Rare earth elements-~Applications 
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POLAND/Optics - Luminescence 
Abs Jour : Ref Zhur - Fizika, No 2) 1959, No 4301 


Author trop foontkova Ze. 

Inst < BB rey ita athe Es Ear TE 

Title Certain Optical Properties of Luminophors Activated by 
Rare-Earth Elements. 


tae et 


Orig Pub ; Postepy fiz., 1958, 9, No 2, 211-220 


Abstract ; The author investigated the features of the glow of lumino- 
phors based on ZnS, activated with rare-earth clements, 
mostly Sm. The strong glow of phosphors activated by 
lanthanides is not connected with the absorptinn of light 
by the activators. It arises as a sensitization effect by 
transfer of energy fromspecial absorption centers, which in 
the case of ZnS have a maximum near 332-333 millimicrons 
and which, lpon penetration of ions of oxygen (with the 
aid of ZnO) or Se (ZnS) petel or else Cl, Br, or I, have a 
maxim whose position, in the region from 332 to 342 milli- 
microns, depends on the nature of the negative ion. ‘The 
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24(7), 24(6) 

AUTHOR: Trapeznikova, Z.A. 
eee ee 

TITLE: On the Interaction of "Blue" and "Samarium" Centres in the 
ZnS -Sm(C1) Phosphor ((0 vzaimodey .vii "golubykh" i "samariyevykh” 
tsentrov v fosfore 2nS-Sm(C1l) )} 


SOV/51-6-4-16/29 


PERLODICAL: Optika i Spektroskopiya, 1959, Vol 6, Nr 4, pp 512-516 (USSR) 


ABSTRACT: It was shown earlier (Refs 1, 2) that in zinc sulphide phosphors, with 
or without an activator, centres are formed which absorb light of 
532-342 mi wavelength. ‘he energy absorbed by these centres may be 
transferred to the activator. These centres are also responsible for 
the blue emission of non-activated zine sulphide and are, therefcre, 
called "blue" centres. The present paver deals with the mechanism of 
transfer of energy between the "blue" and the activator centreg and the 
distribution of both types of centres in zinc sulphide. Two phosphors 
were studied: ZnS-Sm and ZnS-Sm(C1). ZnS-Sm(C1) spectrum at room 
temperature consisted of a blue band and Smo+ lines. 2nS-Sm emitted 
only Sm’F lines at room temperature. Samarium (Sm°+) and chlorine (C17) 
were introduced in amounts of 10~5¢ram-atons per mole of ZnS. the 
intensities of the blue and orange-red bands were recorded by means of 
& photomultiplier. the phosphors were excited by the mercury line 
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SOV/51-6-4-16/29 
On the Interaction of "Bine" and “Samarium” Centres in the 2nS-Sm(C1) Phosshor 


_, &t 565 mp and the intensity of excitation was varied by a factor 

/ of 65.7. Fig 1 shows, in double logarithmic coordinates, the depend ence 
of the ratio of the intensities of the blue and orange-red emissions on 
the intensity of the exciting light. Fig 1 shows that this ratio does 
not remain constant when the excitation intensity is varied. 
Consequently the "blue" and "samarium" centres 8re distributed 
independently of one Snother in the zine Sulphide lattice. ‘he 
mechanism of transfer energy from the "blue" centres to the "samarium" 
ones may be described as follows, the "blue" centres absorb light and 
&re ionized. As a result of therma} vibrations, electrons from a filled 


capture levels: the deep capture levels disappear and the number of 

shallow levels increases. the stored light-sum increases by a factor 

cf ten. The described effects of chlorine are deduced fran Figs 2 and3 
Card 2/3 which show the thermal de-oxcitation curves of the phosphors Zn$-sm and 
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SOV/51-6-4-16/29 
On the Interaction of "Blue" and ‘samarium Centres in the Z2nS-Cm(Cl) Phosphor 
2nS-Sm(C1) respectively. in the absence of deeo capture levels storing 
of a light sum in the ZnS -Sm(C1) phosphor at low temperatures lowers 
the intensity of the blue emission below 195°K because of the de-exciting 
action of the exciting light of the 365 mp mereury line. Acknowledg- 
ments ure made to T.I. Voznesenskaya anc LoA. Vinokurov for help in et 
this work and to M.V. Fok for his advica. ‘there are 4 figures, 2 tables 


and 3 Soviet references » 
SUEBMIUTED: April 29, 1958 
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bestia gh “8 85772 ? 
5/048/59/023/011/006/012 
Z BO19/B060 
KF; 3500 (1038 13% /H60) 
AUTHOR: Trapeznikova, Z- A- | 
ane ae eae 2 
ee CC en 
TITLE: On Luminescence Centers in Phosphors From Zine Sulfide 
Activated by Samarium an 
PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 


Vol. 23, Now 11, ppe 1319-1525 


TEXT: If rare-earth elements are used as activators in zinc sulfides, this 
phosphor exhibits a fluorescence line spectrum, which is characteristic 

of the rare-earth element ions. As the author showed in previous papers, 
the spectrum of these phosphors depends on the gas composition when sinter- 
ing, on various additions (zine oxides, halogens), and on the introduction 
of other activators (Cu). The ions of the activator and their close neigh- 
borhood are regarded to be the luminescence centers, and other luminescence 
centers must arise, if Cu-, O-, and Cl-ions are additionally added. The 
possiblity of the formation of different luminescence centers is experi- 
mentally investigated here. The preparation of phosphor activated with 
samarium consisted first in purifying the zinc sulfide from oxygen-con- 
peste impurities, gamarium was then added in the form of sulfide, and 
Card 1/3 
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85772 
On Luminescence Centers in Phosphors From 8/048/59/023/011/006/012 
Zine Sulfide Activated by Samarium BO19/B060 


sintering took place at over 1,020°C. The phosphor ZnS - Sm exhibits ab- 
sorption lines in the range of 415 - 569 mu, which may be observed already 
at 5°1074 g-atom/MolZnS, whose intensity increases with rising concentra- 
tion, without, however, any change in their position and relative intengi- 
ty. The gas medium used for sintering has no influence on the spectrum. 
The luminescence brightness of the rare-earth elements is then investigat- 
ed; the luminescence spectrum of samarium in zinc sulfide, which is gib- 
divided into three line groups, is described, and the intensity ratio of 
these line groups to one another is dealt with. The temperature influence 
is investigated and luminescence spectra are examined during excitation 

by light. Finally, the following survey is given: 1) Samarium in zinc 
sulfide is apt to give rise Simultaneously to two, possibly even more types 
of luminescence centers, which exhibit various probabilities as to the 
capture of electrons and holes. The amount of these centers depends on 

the samarium concentration and on the production conditions of the phos- 
phor. 2) The quantitative ratio of two of these centers depends on the 
Samarium concentration, These centers differ from the oscillation struc- 
ture of the upper excited and the lower ground states. The existence of 
two excited electron levels is characteristic of these centers. 3) The 
brightness of luminescence of different centers and thus also the lumines- 
Card 2/3 
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On Luminescence Centers in Phosphors From 3/048/59/023/011/006/012 
Zine Sulfide Activated by Samarium B019/BO60 


cence spectrum depend on the conditions acting upon the kinetics of the 
processes, which are related to the transition of electrons and holes. 

4) If fault spots in the lattice form to a larger amount, the luminescence 
spectrum of samaritm with light excitation (A = 365 mu) is observed to 
broaden. The author thanks T. I. Voznesenskaya and R. M. Medvedeva for 
assistance given, and V. V. Antonov-Romanovskiy and M. V. Fok for valuable 
advice during the investigation and for discussion of the results. There 
are 6 figures, 2 tables, and 4 Soviet references. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Institute of Physics imeni P. N. Lebedev of the Academy 


of Sciences, U 
—_—2f_ seiences, Uso 
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"TRAPEZNIKOVA, 2 Avy 


A. M. 


" tion of ionization of Eutt in the phosphor SvS-Eu, Sm by the paramagnetic 

Besken absorption metnod." | eae ion 
mitted &e-The Electrochemical Society, 117th Meeting - Cl ; 

toi 0 , Symposium on Luminescence + 

Physics Institute im. P. N. Lebedev; USSR Academy of Sciences. 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756510007-9" 


; "APPROVED FO 
pe ee R RELEASE: 03/20/2001 CIA-RDP86-00513R001756 
: 510007-9 


EASES PSPS ELE FS 
eran SIBLE TIE ee sae 
fa SD eae eS jane SSR PESTLE SU ASSET 
peed ester aa AL ge) Sara ee aa TT RTE SS RES Me SERPS 
: a - aati SPST BE SPR DE AS A ee en 


81,939 


EYE 5/051,/60/009/003/014/019/XX 

q 300 £201/E191 

AUTHORS: Dubinin, V.G., ond Tyapee eT 

TITLE: A Paramagnetic Electron Resonance tudy of thes! pl v4 
Activator-valence Changes on Excitation of SrS:Bus Sn 


Phosphors 
PERIODICAL: Optika i spektroskopiya; 1960, Vol 9; No 3, PP 360-364 


TEXT: One of the ulresolved problems in luminescence is the 
question of direct ionisation of activators during excitation of a 
phosphor, with subsequent de-ionization during natural or forced 
To tackle this question it is necessary to know the 
activator. Paramagnetic resonance absorption 
a of obtainin nee state. This method 
Euc® ions in Srs: GrS:Eussm(Srele), and 
s which were first completely de-excited and 
ight in the absorption region of Euct. 
ines of Eu2* were reduced by 12-16% in 
Light in the Euct abscrption region. 
netic resonance absorption 
the number of Bue? ions, it 
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8/051/60/009/003/014/019/XX 
E201/E191 

A Paramagnetic Electron Resonance Study of the Activator-Valence 

Changes on Excitation of SrS:Eu:Sm Phosphors 


was concluded that the ionisation process Euct+ —» Bu3t occurs 

to the extent of 12-16%, This conclusion was confirmed by a fall 
in the optical absorption coefficient (deduced from measurements 

of the diffuse reflection coefficient) on excitation, which 
indicated a decrease in the number of non~ionised activator centres. 
A third proof of the Bu2t 3 By3+ process in 12-16% of Buet ions 


Game from measurement of the absolute number of quanta emitted by 


the phosphors on illumination with infrared rays. 
There are 1 figure and 10 references: 6 Soviet and 4 English. 


SUBMITTED: January 14, 1960 
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3916 
&/051/60/009/00 1009/03 
E201/E191 

Use of Electron Paramagnetic Resonance in a Study of Srs Phosphors 
Activated with Eu 


centres emitting light quanta. on recombination, It was also found 
’ that the phosphors without the flux lost their Stored light sum more 


Acknowledgements are made to V.V, Antnnov-Romanovskiy and M.V. Fok 
for their advice, 
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PERIODICAL: Zhurnal neorganicheskoy kKhimii, 1959, Vol 4, Nr 3, 
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ABSTRACT: The system SrF,-BeF, was investigated by the method of 


differential-thermal and X-ray phase analysis. Beryllium 
fluoride was produced by thermal decomposition of ammoniun 
beryllium fluoride and strontium fluoride from strontium 
carbonate and hydrofluoric acid. For the production of melts 


with a content of 0-50 mole % BeF, SrF, and strontium 


beryllium fluoride were used. For alloys with 50-97 mole% 
BeF, melts from strontium chloride and ammonium beryllium 


fluoride were used, Melts with more than 50 mole % Bel, Are 


hygroscopic. The phase diagram of the system SrF,-BeF, was 
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plotted. At 883+18° beryllium strontium fluoride forms 4 
eutectic with strontium fluoride. Strontium beryllium fluoride 
melts congruently at 9544+10°, and at 92343° a polymorphic 
transformation occurs. SrheF , forms with beryllium fluoride 


a eutectic at 582+27°. On the thermogram of the melt with 
65 % BeF, effects occur at 364413° and 3344+5°, the nature of 


which could not be found by X-ray analyses. The compound 
SrBeF, was determined by X-ray analysis. This compound occurs 


in three modifications: &, A; and ¥. From an aqueous solution 
the f form of SrBeF, precipitates with impurities of the 


¥ form. Thermal and X-ray investigations of strontium 
beryllium fluoride were carried out and two schemes were 
given for the formation of the modification; 
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Photorecording Apparatus (Trebovaniy4 k sinkhronnosti 
fotos "yemochnoy i fotoregistriruyushehey apparatury) « 


PERIODICAL: Geodeziya i Kartografiya, 1957, Nr 12, pp. 23 - 27 (USSR) « 


ABSTRACT « Formulae are given here for calculating the quantities of a none 
synchronized work of the photorecording cameras: of the radio~altine* 
ter, the statoscope and the radio-bearing stations. The values for 


the permissible accidental oscillations of the non-synchronism are 


a given, in dependence of the demands made on the accuracy of the de* 
Lerminatvion of elements of outer orientation. On the basis of the i 
statements made the following may be said. 3) In aerial photographs ‘ 
for cartographic purposes the work of the photorecording cameras. of 

the padio-altimeter ; of the statoscopes and of the radio-bearing 

stations must be synchronized with the work of the shutter of the 

main aerial camera. The oscillations of the noneeyncbronisn of the 

work of cameras. 4n dependence on the concrete technical requirements 

may not exceed + 0,01 sece to 1,00 sece - 2) The three formulae 
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given here make it possible to determine the permissible values of 
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Requirements for 4 Synchronous Work of the Aerophotographie and 6nh2m3/ LL 
Photorecording Apparatus. 
radio-altimeter, the statoscope and the radio-bear ing station of the 
airplane with regard to the moment where the shutter of the aerial 
camera opens. The three formulae. are? 


24H 
“ : ~ oh EUS 1,06 m . ot 
Th W sin 2 ? Tv, Oy rv, Oy ? b3 W 


hime, T - 18 the quantity of the nonesynchronism of the work of 
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the photocamera of the statoscope and of the shutter of the aerial 
camera. B . the quantity of the non-synchronism of the work of the 


ahutter of the aerial camera and of the photorecording camera. H ~ i8 
the altitude during photographing. Ww - the speed of the airplane. 

6 H « is the error in the determination of the altitude during photo™ 
graphing. Vy _ vertical speed of the airplane at which the photograph 
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